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Detailed Report 
(Name of invention) 

illuminated display equipment of self storing system 
(Abstract) 

This invention consists of illuminated display equipment for a self contained 
system (18) which consists of a directionally dependent linear light source with a nearly 
transparent housing (12). This housing (12) has a narrow square or rectangular section. 
A thin flexible film (14) which is smooth on one side and also has multiple rows of 
practically right angled prisms with two equal sides on the other side is placed along the 
inner side surrounding the housing (12). The light source - if possible, multiple light 
emitting diodes (16) are placed in at least one end of the housing (12). 

Sphere of the patent application 

(Claim 1) 

Claim 1 is conceming illuminated display equipment for a self contained system 
which has the following characteristics. 
It is furnished with: 

A nearly transparent housing which has a lengthwise axis that extends from the 1^^ 
end to the 2"^ end of the housing and also has a narrow section; 

A thin flexible film with one smooth surface and multiple rows of practically right 
angled prisms with two equal sides on the other side. It is placed along the inner side 
surrounding the housing so that the axis of each of the prism is parallel to the lengthwise 
axis of the housing. 

(Claim 2) 

Claim 2 is conceming the epoxy illuminated display equipment for a self 
contained system in claim 1 which has the following characteristics: The light source 
consists of multiple light emitting diodes. 

(Claim 3) 

Claim 3 is conceming the illuminated display equipment for a self contained 
system in claim 2 which has the following characteristics: It also has a second set of light 
emitting diodes for supplying light inside the housing. The second set of light emitting 
diodes are placed in the second end of the housing. 

(Claim 4) 

Claim 4 is conceming the illuminated display equipment for a self contained 
system claim 2 which has the following characteristics: The light emitting diodes blink at 
high speed. 

(Claim 5) 
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Claim 5 is concerning the illuminated display equipment for a self contained 
system claim 1 which has the following characteristics: In order to reflect light inside the 
housing, it also has a reflector on the 1^^ and 2"^ end of the housing. 

(Claim 6) 

Claim 6 is concerning the illuminated display equipment for a self contained 
system which has the following characteristics. 
It is furnished with: 

A nearly transparent housing which has a lengthwise axis that extends from the 1^^ 
end to the 2"** end of the housing and also has a narrow section; 

A thin flexible film with one smooth surface and multiple rows of practically right 
angled prisms with two equal sides on the other side. It is placed along the inner side 
surrounding the housing so that the axis of each of the prism is parallel to the lengthwise 
axis of the housing. 

(Claim 7) 

Claim 7 is concerning the illuminated display equipment for a self contained 
system in claim 6 which has the following characteristics. The 1^^ and 2"** sides of the 
prisms form an angle in the range of 59° to 79°. 

(Claim 8) 

Claim 8 is concerning the illuminated display equipment for a self contained 
system in claim 6 which has the following characteristics. Retro-reflective sheet material 
is also applied to the outside of the 1st surface of the housing. 

(Claim 9) 

Claim 9 is concerning the illuminated display equipment for a self contained 
system in claim 6 which has the following characteristics. The light source consists of 
multiple light emitting diodes. 

(Claim 10) 

Claim 10 is concerning illuminated display equipment for a self contained system 
which has the following characteristics. 

It is illuminated display equipment for a self contained system which has a 1^^ 
color in the 1^^ part and a 2"^ color in the 2"^ part and it is furnished with: 

A nearly transparent housing which has a lengthwise axis that extends from the 1^^ 
end to the 2"^ end of the housing and also has a narrow section; 

A thin flexible film with one smooth surface and multiple rows of practically right 
angled prisms with two equal sides on the other side. It is placed along the inner side 
surrounding the housing so that the axis of each of the prism is parallel to the lengthwise 
axis of the housing. 

A retro-reflective sheet material which has a 1^' surface and a 2"** surface. The 2"** 
surface of the retro-reflective sheet material is next to the 1^^ surface of the housing; 

A coloring step which gives a 1^^ color to the 1^^ part of the display equipment. It 
is next to the 1^^ surface of the retro-reflective sheet material at the 1^' part; 
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A step which gives a 2" color, and this step is next to the 2" surface of the retro- 
reflective sheet material at the 2"^ part of the display equipment. 

(Claim 11) 

Claim 1 1 is concerning the illuminated display equipment for a self contained 
system in claim 10 which has the following characteristics. It also has reflective sheet 
material that has a 1^^ surface and 2"^ surface. The 1^^ surface of the reflective sheet 
material is next to the step which gives the 2"^ color, and 2"^ surface of the reflective 
sheet is next to the 1^^ outside surface of the housing. 

(Claim 12) 

Claim 12 is concerning the illuminated display equipment for a self contained 
system which has the following characteristics. 

It is illuminated display equipment for a self contained system which has a 1^^ 
color in the 1^^ part and a 2"^ color in the 2"^ part and it is furnished with: 

A nearly transparent housing which has a lengthwise axis that extends from the 1^^ 
end to the 2"^* end of the housing and also has a narrow section; 

A thin flexible film with one smooth surface and multiple rows of practically right 
angled prisms with two equal sides on the other side. It is placed along the inner side 
surrounding the housing so that the axis of each of the prism is parallel to the lengthwise 
axis of the housing. 

A retro-reflective sheet material which has a 1^^ surface and a 2"^ surface. The 2"^ 
surface of the retro-reflective sheet material is next to the 1^' surface of the housing; 

A coloring step which gives a 1^^ color to the 1^' part of the display equipment. It 
is next to the 1^^ surface of the retro-reflective sheet material at the 1^^ part; 

A step which gives a 2"^ color, and this step is next to the 2"^ surface of the retro- 
reflective sheet material at the 2"^ part of the display equipment. 

(Claim 13) 

Claim 1 3 is concerning the illuminated display equipment for a self contained 
system in claim 12 which has the following characteristics. The step which gives the 2"^* 
color consists of opaque retro-reflective sheet material. 

Detailed explanation of the invention 

This invention is an illuminated display equipment for a self storing system. 
(Field of industrial use) 

This invention is conceming display equipment for traffic lanes. In detail, this 
invention is illuminated display equipment for a self contained system which has a 
directionally dependent linear light source. 

(Background of invention) 

Traffic lanes are marked using road signs, retro-reflective signs, spot lights, and 
recently, illuminating inducing tubes. Since painted road signs are hard to see at night, 
retro-reflective signs have been developed. Retro-reflective signs reflect light but do not 
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illuminate. In several examples of practice such as railroad crossings or range of 
construction work, illumination is desired so that driver can see the displayed range 
easier. In most cases, the application is similar to applications for retro-reflective signs. 
For example, railroad gate arms have alternate red and vs^hite borders. This border is 
either painted or it is retro-reflective sheet material. In many cases, the gate arm is either 
illuminated red all the time or it has a blinking light. Construction barricades generally 
have angled stripes. The top of the barricade often has a red or orange light. The lifespan 
of this light is usually 10 to 20 days^ or 2 to 3 months in the case of the blinking light. 
These lights are powered by a 6V battery. 

Illuminating and inducing tube systems have been used for road signs. The 
illuminating and inducing tube uses a thin flexible film which consists of transparent 
polymer material that has a textured surface and a smooth surface, and light which hits 
either surface undergoes complete internal reflection. Examples of this kind of film are 
given by Cobb, Jr., and they are listed in US patent No. 4,906,070 which has been con- 
signed. In this illuminating and inducing tube, a cylic section is used because of excellent 
light transmission, and the distance between light sources is maximized. From the desire 
to illuminate as long as possible, in general, a highly coUimated halogen light source is 
used. However, these light sources are inefficient, and their lifespan is short. The 
illuminating and inducing tube is used for badly lit roads so that drivers can run on the 
road correctly. However, it is either difficult or uneconomical to supply electricity to the 
illuminating and inducing tubes when it is in a remote location or when only a short 
system is needed. 

(Abstract of invention) 

In order to solve these problems with the prior art stated above and other 
restrictions which will becoming obvious when this detailed report is read, this invention 
offers illuminated display equipment for a self contained, directionally dependent system. 
The illuminated display equipment for a self storing system should have a practically 
transparent housing with a narrow square or rectangular section. The inside of the 
housing is covered with a thin flexible film with a smooth surface on one side and rows 
of multiple nearly right angle prisms on the inner side of the housing. The light source 
should consist of multiple light emitting diodes. 

(Simple explanation of figures) 

This invention is going to be explained in more detail referring to the attached 
figures. In each figure, identical reference numbers indicates similar parts. 

Figure 1 is a side section of one example of practice of this invention. 

Figures la and lb are side sections which show different optical films for this example of 

practice. 

Figure 2 is a road where this invention has been set up at the edge. 
Figure 3 is a railroad crossing. 

Figure 4 is a side section of this invention used as a display. 

Figure 5 shows this invention used for a railroad gate. It also shows angled light which is 
discharged from the fi-ont and back surface of the gate arm. 
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(Detailed explanation of desired examples of practice) 

In order to solve the problems with the prior art stated above and other restrictions 
which will become obvious when this detailed report is read, this invention offers 
illuminated display equipment of a self contained system. This display equipment is used 
for drawing of traffic lines and marking obstacles such as barricades or gate arms. It can 
make an automobile stand out by using it for decorative accents. Figure 1 shows a 
section of the 1^^ example of practice of this invention. This 1^' example of practice is 
expecially useful when the light is irradiated in a narrow angle from the device which will 
be explained later. The inducing device 10 has an external housing 12 which is 
practically transparent. This housing should be made from polycarbonate. However, it is 
possible to use any hard, practically transparent material. The external housing 12 should 
have a cyclic shape with a square or rectangular section. However, this section can be 
any relatively narrow shape. 

An optical film 14 which has a micro-textured surface covers practically all of the 
inside of the external housing 12. This optical film 14 is a thin, flexible film which is 
made from transparent polymer material that has a textured surface and a smooth surface. 
Light which hits the smooth surface undergoes complete internal reflection. The textured 
surface should be a linear arrangement of nearly right-angle isosceles prisms that form 
multiple sharp ends and grooves. A desirable film is explained in U.S. patent No. 
4,906,070 which has been given to Cobb, Jr. and has been signed over. An optical film 
14 is placed inside the outer housing 12 so that the grooves are parallel to the lengthwise 
axis of the extemal housing 12. The textured surface of the optical film 14 is on the 
outside. 

Films which exhibit total internal reflection have been used in cyclic shape with a 
circular section to take advantage of its excellent optical transmission and to maximize 
the between lights. However, with inducing equipment 10, in many cases it is desired to 
use a relatively short part of the housing. The reason for this is that its object is not 
transmitting light over a long distance but discharging more light from the inducing 
equipment 10. Accordingly, the extemal housing 12 has a narrow section in order to 
increase the number of reflected rays generated by the optical film 14. As shown in 
figure 1, when the section is square or rectangular, the optical film 14 can be placed 
inside the extemal housing by many methods. For instance, as shown in figure 1, the 
optical film 14 is placed along the walls, and it is curved toward the long wall on the 
opposite side near each shorter wall of the housing. Figure la shows another possible 
placement for the optical film 14. Optical film 14 is placed inside the extemal housing 12 
in a tear-drop shape. Figure lb shows another possible sectional shape for the optical 
film 14, which is oval. In addition, the sectional shape of the optical film 14 is 
determined by the characteristics of the film 14. People in this business will easily 
acknowledge that there are many combinations of shapes for the extemal housing 12 and 
optical film 14 which will increase the number of reflected rays inside the inducing 
equipment 10 of this invention. 

A light source is placed at one end of the inducing equipment 10 and illuminates 
the equipment. In the case of an illuminating and inducing tube, in order to illuminate as 
much of the tube as possible, a highly collimated halogen light source is used often. 
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However, a highly coUimated halogen light source is inefficient, and its lifespan is short. 
In the example of practice where the illuminating and inducing equipment is placed in a 
remote location, the light source and electric source can't be changed very often. 
Accordingly, a light source which high efficiency and a long lifespan is necessary. Next, 
refer to figure 1 again. Multiple light emitting diodes (LED) 16 are placed in the end of 
the inducing equipment 10. Light from the LED 16 is bent by the optical film 14 to 
increase reflection by the optical film 14 compared to the case when rays fi'om the LED 
16 are practically parallel to the lengthwise axis of the external housing 12, Positioning 
of the LED 16 changes depending on the length of the inducing equipment 10 and the 
width of the LED 16 beam, but desired angular range is 5 to 20 degrees. There are slight 
losses from the inducing equipment 10 at every reflection. Therefore, by increasing the 
number of reflections, a relatively short part of the inducing equipment 10 is displayed 
brightly by using a light source with relatively low intensity, much as a relatively long 
inducing device is lighted with a high intensity lamp. The LED 16 is a desirable light 
source for this invention because of its high efficiency and long lifespan. For example, 
when a 30 milliwatt LED is used, approximately 8 to 16 LED's are used in accordance 
with the desired degree of illumination, and it is desired to illuminate inducing equipment 
10 which is 6 meters long. Since the lifespan of each LED is approximately 50 to 
100,000 hours, there is no need to change the light source frequently. In addition, in 
another example of practice of this invention, the LED 16 blinks at 50 to 1000 
times/second. This technique can be used to save the battery without generating 
perceptive flicker. 

In order to increase numbers of reflections inside inducing equipment 10 and also 
to increasing its illumination, a reflective sheet material 1 8 is placed inside both ends of 
the external housing 12, and light is retro-reflected by the optical film 14. If possible, the 
reflector should be Silver Lux manufactured by 3M (Minnesota Mining and 
Manufacturing Co., St. Paul, MN) which is an opaque reflective sheet material. It is 
possible to use anuther set of LED's at the other end of the inducing equipment 10 so that 
light is supplied from both ends of the inducing equipment 10. It is also possible to use 
reflective sheet material only. 

In this example of practice of an illuminating and inducing tube, power is ususlly 
supplied to the light source in the illuminating and inducing tube by a coiled electric wire. 
This causes probelms when the illuminating and inducing tube is installed in a remote 
location or when a short description system only is necessary. Thus, the power supply for 
the light source can be a battery 19 inside the inducing equipment 10, making it a 
completely self-contained system. The battery 1 9 should be an alkali battery with a long 
lifespan: However, any battery can be used. The alkali battery provides continuous 
power for several weeks. A solar cell 20 can be used to recharge a battery 19 such as a 
nickel cadmium or other rechargeable battery. When a solar cell 20 is combined with a 
rechargable battery, the lifetime is practically endless in sunny weather. 

Figure 2 shows the inducing equipment 10 placed on the side of the road. 
Inducing equipment 10 is especially useful for marking the side of the road shown in 
figure 2, center lines, or other obstacles that vehicles may encounter. This inducing 
equipment 10 is a directionally dependent linear light source which discharges light in a 
narrow range such as 0 to 20 degrees from the lengthwise axis of the inducing equipment 
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10. It discharges almost no light at a perpendicular angle. Thus, the driver will see the 
light as he approaches the inducing equipment, but the inducing equipment near the 
driver becomes dark and hard to see. This forces the driver to pay attention and reduces 
glare from the side as much as possible. In other words, if a non-directional light soxa-ce 
such as a fluorescent tube was used in this example of practice, it would be brightest to 
the side of the driver. This would it increases carelessness or glare. Accordingly, 
inducing equipment 10 always emits light toward the area which needs to be displayed, 
especially, the driving direction of the vehicle. 

Figure 3 shows a railroad crossing. Generally, a railroad crossing is indicated by a 
sign 42 and a gate arm 40 which is marked by alternating red and white diagonal stripes 
and a light 44 which is always lighted. The sign 42 is generally painted. Or, if desired, it 
may have retro-reflective sheet material so that it is easily seen at night. The light 44 
warns the driver and illuminates the crossing to let the driver know that there are 
obstacles on the road. The white border 46 is generally retro-reflective sheet material for 
clarifying the length of the gate arm at night. 

Figure 4 shows a section of this example of practice. The external housing 5 1 of 
the display equipment 50 is cyclic shape, and it should have a rectangular or square 
section. However, any narrow section can be used. This external housing 51 is nearly 
transparent, and it should be made of polycarbonate. The housing 21 has a 1^^ surface 55 
and a 2"^ surface 53. The optical extracting film 52 has a smooth surface and a textured 
surface. The textured surface has rows of prisms that face the 2"^ surface 53 of the 
external housing 51 . In this example of practice, the prisms of the optical film 52 form 
isosceles triangles with a 69° included angle. This angle is chosen because light which 
transfers at a 15** angle to the lengthwise axis of the external housing 51 irradiates the 
surface 64 perpendicular to the axis line. However, people in this line of business will 
easily figure out that this angle can be changed depending on variables such as the 
position of the light source, characteristics of the light source, reflective index of the film, 
etc., without changing the optical properties of the optical extracting film 52. 
Accordingly, the desired range of the included angle of the optical extracting film 52 is 
from 59° to 79°. Furthermore, it is possible to extract light by using a triangle other than 
an isosceles triangle. Different from the narrow angle of the inducing equipment 10 
shown in figure 1 , the optical extracting film 52 may be placed along the inside surface in 
front of the external housing 5 1 so that light reaching the optical extracting film 52 will 
go out perpendicularly to the lengthwise axis of the external housing 5 1 . 

The micro structured optical film 54 that produces total internal reflection is 
placed on the back of the right angle film 52. This optical film is described in U.S. patent 
No. 4,906,070 which was granted to Cobb Jr. Light is supplied from the light source 56, 
which should consist of multiple light emitting diodes (LED). LED is preferred because 
it consumes less electricity, has high efficiency, and has a long lifespan. Electricity is 
supplied to the light source 56 by a battery 58, a photo cell 60, or a combination of these. 
The lengthwise axis of the external housing is angled t so that rays from the light source 
56 will approach the optical extracting film 52 between 1° to 40*", preferably T to 20°. 
The optical film 54 transmits light along the length of the external housing 5 1 from the 
light source 56, and the optical extracting film 52 transmits light perpendicularly from the 
front of the external housing 5 1 . Since light escapes from the display equipment 50, the 
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optical film 54 does not transmit much light. Accordingly, LED's are installed on both 
ends of the display equipment 50. After placing the reflective sheet material 62 such as 
Silverlux by 3M on both ends of display equipment 50, it is possible to retro-reflect light 
which has not bee extracted by the optical extracting film 52. This display equipment 50 
is especially useful in applications where the passive observer approaches the display 
equipment 50 perpendicular to the length of the display equipment 50. When the 
observer approaches from this direction, light from the display equipment 50 will face the 
observer. 

Referring to figure 4a, the surface 64 is described in detail. Figure 4a shows a 
partial section of surface 64. When the surface 64 is used with the display equipment 50, 
an effective light dispersion system and beautiful appearance similar to display equipment 
of the prior art can be produced by display equipment 50. Surface 64 consists of a 
transparent retro-reflective sheet material 70 such as Scotchlite reflective sheet material 
diamond grade series 3970 manufactured by Minnesota Mining and Manufacturing Co. in 
St. Paul, MN. This retro-reflective sheet material 70 makes the light easy to see at night 
by directing light from vehicle head lights to the driver. Since this retro-reflective sheet 
material 70 is also transparent, the light extracting film 52 directs light from the retro- 
reflective sheet material 70 to the driver. The driver of approaching vehicles can see 
transmitted light before the headlights are retro-reflected or when dew, frost, or other 
conditions block the retro-reflected light. In applications which require selective 
illumination such as a railroad crossing gate arm, the display equipment 50 can be 
controlled so that it will only be illuminated when the gate goes down by using a switch 
74 such as a mercury switch. 

The gate arm of a railroad crossing or a construction fence, as shown in figure 3, 
often has alternating red and white stripes. In such applications, the red border can be 
formed by LED's. The colored layer 72 is placed in front of the retro-reflective sheet 
material 70, and it gives a colored appearance to surface 64. The colored layer 72 
consists of durable, transparent colored film such as Scotchlite electronically cuttable 
overlay film series 1 1 70 manufactured by Minnesota Mining and Manufacturing Co. in St. 
Paul, MN. The colored layer 72 can be silk screened using transparent ink. For example, 
in order to make surface 64 with red and white borders, the red border of colored layer 72 
is added to the retro-reflective sheet, and red LED light is transmitted. However, red 
LED light can be transmitted in the white range also. Transmission of red LED light in 
range which is desired to be white can be prevented by another method. The 1^^ method 
is to add two layers between the retro-reflective sheet material 70 and external housing 51 
of the display equipment 50 as shown in figure 4a. The reflective sheet material 66 retro- 
reflects red LED light to the external housing 51 . A vinyl film 68 which has 
electronically cuttable durability, for example, Scotchcal series 7725 manufactured by 
Minnesota Mining and Manufacturing Co. in St. Paul, MN., makes the white part of 
surface 64 look white during the day. However, at night, surface 64 is red and black 
when it is illuminated internally. When light is reflected from the retro-reflective sheet 
material 70, it is displayed as red and white. 

Figure 4b shows another example of practice of surface 64 for preventing red light 
from transmitting from areas that should be white. In figure 4b, a colored layer 72 is 
placed on the entire surface of retro-reflective sheet material 70. An opaque retro- 
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reflective sheet material layer 73 is placed on top of this colored layer 72. This opaque 
retro-reflective sheet material 73 reflects light. By this, the retro-reflective sheet material 
becomes white. During night time, as well as in the 1^^ method, surface 64 is displayed in 
red and black when it is illuminated internally. When light is retro-reflected from the 
opaque reflective sheet material 73, it looks red and white. This method simplifies 
construction of surface 64 without having to adjust various layers precisely. Another 
method for making the border is to use white LED's in figure 4a and to remove additional 
reflective sheet material 66 and vinyl film 68. When such method is used, many color 
surfaces can be illuminated while the entire surface is semi-transparent. 

Figure 5 shows display equipment 50 which is used for the gate arm of a railroad 
crossing. It shows other merits of the example of practice shown in figure 4. The light 
extracting film 52 directs light toward the approaching driver from the surface of the 
display equipment 50. Again referring to figure 1 and 4, the optical film 54 of display 
equipment 50 discharges light to the optical film 14 of inducing equipment 10 as well. 
Accordingly, rays 82 exit from the other sides of display equipment 50 in a narrow angle 
toward the approaching train. Accordingly, display equipment 50 not only supplies an 
illuminated barrier which warns the approaching of train of vehicles, it also supplies an 
illuminate barrier to the approaching train, and it helps the train to see the crossing at 
night. 

So far, desired examples of practice of this invention have been explained using 
figures. People in this line of business will know that the specific construction and steps 
explained above can be changed to any desired method or equipment that attain the same 
object. The intent of these examples of practice is to show applications or variations of 
this invention. Therefore, this invention is restricted only by the sphere of patent request 
and equal items added here. 
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\cmi<0^%^^^-Y (LED) 1 6;()5gH®$tl. mm^'iJr>X\^^o LED 
I6tt. 4gp^-e*»fr. ^tP^^/l^^l 4lcJ:$Slto&^S:. LE 

^^-r^sj;'? tii'^-r^<!:^5g^tv\ LED 1 6(0{4s*j6:^afi. m^'m 

0(D:^$tLEDl 6(Otf-iN(7)J[£:d5«9lC.tor^tDSy?)^ :ftS<^M* LV> 
TV^-5<O^|^li:j:p|C0^^<^^$n§o LEDl 6(i$t»t-. 
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1 0 0. 0 0 0^msa-e&5;&^e>. 3tMSr«R(c3S»-r-5£^S255*i\ $5>lc 

s ^^m(D%\\<om^mvn. LEoien. ytt^f^50d^e)ioooiai/g>t 
A<D}hmT\^%^^mmM^'t^o xtfi\t^ ^4^yi?*H. -fevhsK-zK^ 

Minnesota Mining and Manufacturing Conipanyd^JiaSLfcSM:/^ K^Silver 
lux. ^a^^mmtlR^^y- h1^i:^m\.X%^Rk\'^^:!bZttmt, Ul/\ 

(t. K^^gi ort(cm?ai 9^gagr^i:. ^^s^ei o$^^±tc:iig!^^c■r 
^cDm?feSrftfflLTt>av\ s^bv^T/^^ua;*?^. ^ia&^oaj^j^iasr'axtg 
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matt. ffl^itK^jsr^-ro m^om^^^-mc. sss42. ^irSjis^gsic* 



(oz.^mE.fkmm^i'^o z(o^&i:m/oim^n. ^m^^^^:^y^5i<D^ 

ex. 3ti4tH7-<;w-^5 2(D3tttaHttElc» U^iKS«r4;t-f ic^l^:: td^r 
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^|7^/UA5 2(OSl;:EaSti-5o LV>3t:7^/UArtt, Cobb Jr. tClf+^Stt 

Act(jia<7>*s«ffm4, 9 06, 0 7 o■i-^ci^^^nTv^5<, ^tri^tMs ej^^t 

;i<03fej!ltt. ffi»0»3t^^:^-K (LED) -Cfc5:i 



o-aco»fBI2ISr/T^1-o ^S6 4«r^/T^i^®5 0tC:i:{i-rs^, a^6«]?i3feo5> 
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tt^-C^^o S®6 4W:|ISrWlC, ^^y^m. -fey hJK-yKDMinnesota Mini 
ng and Manufacturing CompanyJ&^JgigUfcScotchliteSlt'i^— htt^-f T^VK 

tttH 7 ^ A 5 2 H**SW^tti^- h «• 7 0 ;&> P> K 7 [R] tt S o ^jS L 



Rlti^-hW7 0(0«IJCia@$n. Sffi6 4tCt&$nfc^«:^x.^o 

7 2 It, ^-^y^'>N> h/J^— /VCOMinnesota Mining and Manufacturing Com 
pany35S®{jtL;tScotchlitel;^^0K"rie;t--/<U>r7>f/UAi/y-Xl 1 7 0/j: 

Sl-ll> *fel7 2<7)^l/>jSS$:^^fSlt^/-hW-iiAPU *V>LED)t^e]i 

n^mM^y- h«7 0 ^s^s^es ocD^tj/N^^v^yi/s 1 6o^ic2tt(7) 

8> fc<!:x.f^^^y ^^^Hs -fe^" h^^/W'(7)Minnesota Mining and Manufacturing 
;)5i!{jiUfcScotchcal->!;-X7 7 2 5ft. ^ffi6 4<OSV^^^^^^S^0^'ic6< ^ 



41*. *d5:?F2IM4RSti^-h«7 3 



6 6 t fcrr:-;W7 A 6 8 SrSl "9 1^ < w t 'Xffe 5o CI 5 t fc*jtS:fi&ffl-r S 
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